Lower-middle-income countries (LMICs) are lagging behind both high-income and low-income countries in new vaccine adoption. Our study involved the following objectives: (1) understand the decision-making processes of LMICs on new vaccine adoption, (2) identify the factors influencing LMIC decisions, (3) obtain the views of vaccine manufacturers about LMIC markets for new vaccines, and (4) make recommendations concerning how to speed up and improve decision making, including proposing mechanisms for implementation of the recommendations.
Introduction
Lower-middle-income countries 1 (LMICs) receive little external support for their vaccination programmes, despite representing about 57% of annual global births and a more than commensurate share of the burden of disease. The World Health Organization (WHO) has estimated that there were 8.1 million cases of Haemophilus influenzae type b (Hib) worldwide in 2000, before widespread use of vaccines against Hib by other than high-income countries, and that 5.6 million (69%) were in LMICs (WHO 2011a) . Until a recent revision in eligibility in 2011, the GAVI Alliance was assisting 41 lower-income countries and 31 at the lower-income end of the LMIC category. On 18 July 2011, among the World Bank's countries classified as lowermiddle-income, 40 were not GAVI eligible while 16 were deemed to be 'graduating' from GAVI support in the coming years, as their per capita Gross National Income (GNI) was above the GAVI threshold of US$1500.
Since 2000, GAVI has assisted the countries it supports for the adoption of new vaccines, such as the pneumococcal conjugate and rotavirus vaccines, through the purchase of vaccines with only a small requirement of co-financing from countries. GAVI eligibility has been associated with accelerated adoption of Hib vaccine (Shearer et al. 2010) . Many GAVI eligible countries are currently introducing these new vaccines and a majority of the remainder has submitted applications to do so. New vaccines such as pneumococcal and rotavirus have already been introduced into the immunization schedule of the vast majority of high-income countries. By contrast, very few non-GAVI LMICs have adopted them. For instance, 86% of GAVI-assisted countries (whether low-income or lowermiddle-income) had adopted the Hib vaccine in their national immunization programmes by 2010, but only 54% of the non-GAVI LMICs had done so (WHO 2011b) . Few of the latter countries had adopted new vaccines such as rotavirus and pneumococcal (see Table 1 ).
National immunization programmes in non-GAVI-eligible LMICs generally have strong managerial capacity and perform well in delivering basic Expanded Program on Immunization (EPI) vaccines to their birth cohort, although there is some heterogeneity within the group of countries. Coverage rates reported to WHO 2 are high; half of the 24 countries achieve over 90% coverage (WHO 2011b ) (see Table 1 ). The programmes are financially self-sufficient, since all costs are paid from national budgets (Lydon et al. 2008) . Thus there is a strong base to build upon, although adding new vaccines would often mean a substantial increase in the vaccine budget. Non-GAVI-eligible LMICs must fund from their national budgets future purchases of vaccines that they add. A study reported that the average routine immunization expenditures worldwide increased from US$6 to US$18 annually per infant between 2000 and 2010 (Lydon et al. 2008) . In the open market, the prices of these vaccines are substantially higher than the traditional EPI vaccines. For example, Morocco obtained prices of US$22 per dose for pneumococcal and US$7 per dose for rotavirus vaccines through international tendering in 2009 vs The research focused primarily on exploring the factors behind adoption of the most recently introduced vaccines such as Hib, pneumococcal conjugate, rotavirus and human papillomavirus (HPV) as well as some vaccines of specific regional interest, such as Japanese Encephalitis. The study methodology built on previous work analysing factors in vaccine adoption (DeRoeck et al. 2003; DeRoeck 2004) . This paper provides a timely analysis of reasons and decisionmaking processes for new vaccine adoption in LMICs and offers practical recommendations at the global, regional and national levels to address the issues identified.
Methods
The study used qualitative semi-structured key informant interviews. Additional selected quantitative analysis was performed 3 but is reported elsewhere (Results for Development 2011). The interviews were conducted in 2010 with a total of 204 key informants in 15 countries (see Table 2 ). The 15 countries chosen included 12 classified as LMICs and three classified as UMICs in 2008 4 (see Table 1 for the case study countries). Headquarters staff at 10 vaccine manufacturers were separately interviewed, using a guide to canvass their views on the factors influencing adoption and concerns around LMIC markets. The case-study countries were selected purposively by the study team in consultation with its Advisory Group to achieve diversity in geographical location, population size, Gross Domestic Product (GDP) per capita and history of new vaccine adoption. The countries included three that have previously benefited from GAVI support: Albania, Armenia and Indonesia. Three UMICs were included (Panama, South Africa and Turkey) because the Advisory Group thought lessons could be learned from their vaccine adoption experiences. Nine of the country case studies were conducted with visits and face-to-face interviews, and remote data collection methodology was employed in the six remaining countries. The remote data collection (by phone and email) was used in case study countries with smaller populations and in one country (Philippines) for which substantial information was already available through a recent WHO vaccine procurement assessment. The six case studies conducted remotely involved fewer interviews than those using site visits (see Table 2 ). All interviews in the visited and remotely studied countries were conducted with the same set of interview guidelines (Results for Development 2011). Interviews were open ended and probed when necessary. The interview guide focused on factors of adoption, constraints and enabling factors concerning vaccine adoption, and the decision-making process in recent vaccine adoptions. It also explored suggestions by key informants on how decision-making processes could be improved. The hypothesized factors explored by interviewers were based on previous studies' findings (DeRoeck et al. 2003; DeRoeck 2004; Munira and Fritzen 2007; Griffiths and Miners 2009) . They included epidemiological information, prices and costs, recommendations by international bodies, experience with vaccines in private markets, the role of the media, procurement options and whether neighbouring countries had adopted. Factors in the decision-making process were classified in five categories: 'factors reported by interviewees to be critically important'; 'factors considered to be important'; 'factors considered a bit important'; 'factors considered not important'; and factors that were 'not available or not considered'.
Key informants were selected in consultation with the relevant WHO Regional Office and the local immunization programme manager in each country and also used a snowball methodology. Key informants were informed that individual comments would not be directly attributed.
The country and remote interviews were conducted by teams with skills and experience of working on immunization issues and new vaccine adoption from a multiple disciplinary background, including economics, policy and public health. All teams used the same interview guide and had overlapping membership to ensure adequate consistency of approach, but differed because of language skills required and availability. Interviews took between 30 and 90 minutes each. The interviewers took notes and compiled results, charting data thematically and analysing results on a cross-country basis. On some occasions follow-up emails or phone calls were employed to clarify responses or to fill gaps.
Findings
Decision-making process in lower-middle-income countries All countries appear to take a systematic and technical approach in deciding whether or not and when to adopt a new vaccine. Almost all countries have established a National Immunization Technical Advisory Group (NITAG) or equivalent technical body that makes recommendations on the adoption of new vaccines.
''The task force on immunizations (NITAG equivalent) takes up new vaccines that are available, studies the evidence about them, and makes recommendations to the Minister of Health. Once the Minister is convinced, he goes to the Council of Ministers for the final decision.'' (Cape Verde national informant on the adoption of Hib and MMR vaccines) However, this technical approach to decision making often has imperfections. The membership and skills of NITAG members tend to vary as well as the way they operate (see Table 3 ). Some NITAGs meet only when called upon by the Ministry of Health, while others meet on a regular basis. Some can set the agenda, while others require the Ministry of Health to propose a new vaccine for adoption. Seven of the 15 countries allowed international agencies to be members of the committee, while the remainder does not. Seven included members with some economic analysis skills.
The role of the NITAG or equivalent committee was found to be key in all countries studied, except in two cases where a new vaccine was introduced prior to the set up of the advisory committee (Hib vaccine in Armenia and rotavirus vaccine in Panama) and the decision made was more political.
In all countries studied, the Minister of Health played a critical role, either initiating the decision to take up the new vaccine, for example in Panama and Turkey, or responding to recommendations of the NITAG. In some countries there was support at higher political levels. In Morocco, the first lady of the Kingdom championed HPV vaccine (see Box 1). Ministry of Finance buy-in was deemed important to adoption, since it had to approve overall health budgets, although specific allocations Other key aspects of the decision-making process involved the development of government multi-year plans and budgets and the enacting of vaccine-related legislation, notably in countries in the Americas that made universal access to immunizations a mandatory obligation of governments (Ecuador, Panama).
Box 1 Decision-making process in Morocco
The interest of the Moroccan first lady's Lalla Salma Foundation in cancers was instrumental in putting HPV vaccine on the agenda for adoption. However, the decision to introduce pneumococcal conjugate and rotavirus vaccines in 2010 was aided by a more technocratic process. Early and in-depth discussions between the Ministry of Health and the Ministry of Finance resulted in a shared conclusion that the economic justification for the vaccines was solid. Another key step in the decisionmaking process was inclusion of these vaccines in the 2008-2012 National Health Plan. In addition the Ministry of Health developed advocacy documents that showed graphically the burden of disease of the two diseases locally and regionally, the savings obtainable through prevention and the projected cost for the vaccines.
Once NITAGs recommend a new vaccine for adoption, the decision whether to accept the recommendation also was subject to discussions and iterations. Health ministries were confronted with the need to balance between financing the new vaccine and other priorities that often involved a growing and more visible burden of chronic and non-communicable diseases, in the context of a perception that high child mortality largely has been solved. A key informant in Egypt for instance noted that mortality from pneumonia and diarrhoea was low on the government's priority list because good access to low-cost treatment had reduced the disease burden. The importance of local evidence, notably in relation to burden of disease, was reported in all countries. Twelve out of 15 NITAGS reported that they had access to resources to commission research when local data were not available. However, these key informants reported variability in accurately interpreting data on the burden of disease and cost-effectiveness studies.
Factors influencing decisions
Our findings on the factors deemed critically important or important in explaining vaccine adoption decision-making will be reported in four categories: those reported by interviewees to be important in every country studied, those important in many countries, those important in a limited number of countries, and those that were hypothesized to be important ex ante but found in fact to be of importance in only a few countries (see Table 4 ). Key informants reported that the critical drivers in adopting a new vaccine were burden of disease information, the price of the vaccine and funding for the new vaccine. The WHO estimate of burden of disease and related recommendations on use were also deemed important factors in every country studied.
Burden of disease
Key informants in all countries reported that although WHO recommendations were important, they considered it essential to have their own country-specific burden of disease data. Some give weight to burden information from neighbouring countries, but this is decidedly less valuable than having their own data, particularly for large countries. Availability of burden data had implications for the decision to adopt. For instance, Morocco decided to adopt HPV vaccine in 2015 on condition that the local burden of disease could be demonstrated. In Thailand, an analysis of burden of disease and costs led to the decision not to adopt the Hib vaccine. But only in a few countries were efforts being made to collect data when it was not available. Large countries, such as China, South Africa, Thailand and Turkey, and those with strong academic and research capacity were more likely to have access to countryspecific epidemiological studies. In contrast, smaller countries such as Cape Verde tended to rely more on WHO recommendations. Finally, four of the case-study countries saw the epidemiological burden in terms of morbidity rather than mortality level for diseases that are preventable with pneumococcal, rotavirus and Hib vaccines.
Cost-related drivers
Issues identified as important in final decision making included vaccine price, cost-effectiveness, budget impact and affordability, and available financing. All countries reported in one form or another that financial considerations were very important in the decision-making process, generally after the vaccine had been recommended on epidemiological, safety and effectiveness grounds.
Price of vaccines was cited as an important factor by 9 of the 15 countries. The six countries that did not cite price as an important factor were Albania, China, Ecuador, Indonesia, Panama and Turkey. Among these Indonesia and China rely mainly on domestic vaccine manufacturers and negotiate or set prices for them. Two others, Ecuador and Panama, use the PAHO Revolving Fund.
Value for money was a factor in the majority of the countries studied. Cost-effectiveness was cited by 11 of the 15 countries, although only in two countries could cost-effectiveness studies be sourced. Thailand decided not to adopt Hib-containing vaccine because of an unfavourable cost-effectiveness analysis result. The cost-effectiveness analysis in Tunisia was cited NEW VACCINE ADOPTION IN LOWER-MIDDLE-INCOME COUNTRIES ii43 Downloaded from https://academic.oup.com/heapol/article-abstract/27/suppl_2/ii39/594729 by guest on 12 February 2019 ii44 HEALTH POLICY AND PLANNING by nearly all national respondents as giving a clear priority to which new vaccines to adopt first, second and third. In addition, Ecuador performs cost-effectiveness analysis prior to adopting a new vaccine and, if a favourable ratio is found, then price is not a key factor in the decision. Turkey also conducts cost-effectiveness analyses and, further, feels that its birth cohort size gives it bargaining power on prices. Having a secure source of funding for vaccines was also reported as important. Eleven out of 15 countries said having a budget line for vaccines was a key factor and those that did not have budget lines specifically for vaccines stated they had concerns over the sustainability of financing. GAVI graduating countries indicated that the challenge of raising the resources to add new vaccines would be particularly difficult, since the increases in vaccine spending needed to pay for previously GAVI-subsidized vaccines and for additional new vaccines were so large.
''I don't know how we will be able to achieve such a big increase in vaccine funding from the Ministry of Finance once the GAVI assistance ends.'' (Armenian Ministry of Health)
Eleven of the case-study countries indicated that they did not have a reliable source to go to for vaccine prices and market conditions. However, PAHO countries such as Panama and Ecuador felt confident that they could rely on the PAHO Revolving Fund for price information and, as mentioned above, China and Indonesia negotiated prices for vaccines from domestic manufacturers. Interviews showed that there was a degree of confusion over the prices to be paid for new vaccines. Countries often cited prices and market conditions that were incorrect or long out of date. It was often assumed by country informants that prices would be the same as those paid by high-income countries or domestic private markets. Impact on vaccine price of large volume orders or the agreement of multi-year contracts that include other services bundled (such as technical assistance) with the vaccine price were often misunderstood. Finally there was uncertainty and speculation among key informants on the future level of prices.
''We are unsure whether the price we get this year will be similar to the prices we'll get over the next few years.'' (Ministry of Health official, Egypt)
Other decision-making factors Other less important factors cited by key informants included the experience of neighbouring countries (7/15), access to adequate procurement mechanisms (6/15) and the role played by global/regional bodies to engage countries (5/15).
Those countries with access to pooled procurement (in the Americas) or UNICEF's Supply Division services (e.g. Morocco) saw this as advantageous. Smaller population countries, such as Cape Verde and Armenia, expressed worries that they might be taken advantage of without the benefit of pooled procurement mechanisms, such as those offered by UNICEF and PAHO. Panama, which participates in PAHO's Revolving Fund, had no such concerns. Some countries expressed an interest in pooling arrangements, such as respondents in Egypt who expressed interest in joining a regional pool.
Factors that were found to be important in few countries included leadership by local champions and advocacy by other influential parties (4/15); local vaccine production (in countries with production capacity) (3/15); precipitating local events (such as outbreaks of vaccine-preventable diseases) (3/15); perception of vaccine safety (3/15); strength of the existing routine immunization programme (3/15); insufficient progress towards Millennium Development Goal (MDG) targets (3/15); and experience of the private sector vaccine market (2/15).
The role of local vaccine production was deemed important as a factor for decision making in countries that have local production. Countries with local production capacity include Egypt, China, Indonesia and Thailand. To date only China produces rotavirus vaccine among the new vaccines. While not explicitly a condition for adoption, the issue of whether local manufacturers could be suppliers came up in many of the interviews conducted in these countries.
The capacity to achieve the MDGs was cited by three countries, and notably by Morocco, whose Ministry of Health sees the adoption of pneumococcal and rotavirus vaccines as a key intervention to accelerate progress to reach the goals by 2015.
The strength of the existing routine immunization programme was cited by four countries as a factor in their decision-making process. Some key informants in countries such as Thailand and Turkey expressed concern that a too rapid adoption could jeopardize the effectiveness of their programmes.
Many of the new vaccines are available in the private markets of all 15 countries (5-10% of birth cohort). A majority of informants indicated the presence of the vaccines in these markets, and the perception that they are used safely and effectively was a positive influence on attitudes of decisionmakers toward national adoption.
Factors of limited importance
Factors that the study found to be of limited importance (in single countries or mentioned only indirectly in interviews) included: (1) vaccine characteristics (including presentation, cold chain and other infrastructure requirements as well as less traditional characteristics such as injection schedule and location of production), and (2) the role of the media. However, Panama ran into cold chain capacity issues when it began to implement national use of new vaccines. The case studies found that several countries use the media to promote new vaccines and to disseminate information to the public about them, but in none of them did we hear that there is pressure from the media to adopt new vaccines.
Manufacturer views
Key informant interviews of multinational and developing country manufacturers (MNMs and DCMs, respectively) showed that they view LMICs as attractive markets, although they market vaccines by geographical zones rather than by income levels. Manufacturer informants reported that they do not see a capacity problem in supplying LMICs as long as there is advance forecasting of when adoption will take place. The manufacturers noted that GAVI's success in 'creating a market' was based on its strong procurement practices, including accurate demand forecasting, multi-year contracting and assured funding.
Both groups of manufacturers reported support for pooled procurement by LMICs, despite their responses indicating unhappiness with the PAHO Revolving Fund pooling procurement across its member countries with widely varying levels of per capita income. DCMs see pooled procurement as giving them access to markets (as GAVI's procurement through UNICEF's Supply Division has done) and MNMs appreciate the likely reduction of transaction costs, ease of procurement and more-reliable forecasting resulting from pools. MNM respondents said that the ability for individual MNMs to maintain a tiered pricing approach, however, is important to them. Tiered pricing 5 means charging higher prices to countries with higher per capita income (said to allow manufacturers to recover investment costs of developing and increasing capacity for new products) and lower prices to countries with lower per capita income (to make products more accessible). DCMs view themselves as disadvantaged compared with MNMs in terms of their ability to produce and market the new vaccines. DCMs are reportedly eager to see more technology transfer agreements between themselves and biotechnology companies, public health institutes and MNMs. MNMs said that they, too, are interested in technology transfers with DCMs, provided that the agreements are based on 'economics' (both reasonable financial compensation to the MNMs and paying attention to the scale economies of supplying the recipient) and not political factors (e.g. being required to transfer technology as a condition to supply a country). The DCMs also see some LMICs favouring longer-standing relationships with MNMs, even though the DCMs have WHO pre-qualified products to offer.
Some of the larger-population LMICs with vaccine industries, such as China, India and Indonesia, are likely to access new vaccines through various technology transfer arrangements to their local manufacturers. Technology transfers, however, take time, which may delay new vaccine introduction if the countries are unwilling to source vaccines externally in the interim.
Discussion
Our study found that the burden of disease data, vaccine prices and the cost implication of including the new vaccine in the immunization schedule were the most important factors in new vaccine adoption decisions in LMICs. This is consistent with previous studies (DeRoeck et al. 2003; DeRoeck 2004; Walsh and Mitu 2006; Griffiths and Miners 2009; Burchett et al. 2012) .
The study showed that NITAGs play an increasingly important role in technically-focused decision-making processes in advising the Ministries of health and finance whether to adopt a new vaccine. This confirms previous findings by Munira and Fritzen (2007) , Schoub et al. (2010) and Senouci et al. (2010) , although NITAGs or their equivalent remain uneven in their capacity and resources across the 15 countries.
As mentioned previously, LMICs lag behind developed and GAVI-eligible countries in the consideration and adoption of new vaccines such as pneumococcal, rotavirus and HPV. As a result it will be critical to strengthen the current decision-making process to allow these countries to make evidence-based appropriate decisions. This involves the development of local evidence, in line with the perception that local burden of disease is key to the decision-making process. This could involve reinforcing country capacity, increased cooperation between LMICs and additional support from regional or global agencies. A particular emphasis may be placed on promoting the use of cost-effectiveness and economic benefit analysis of vaccination (Bloom 2011) , which has been identified as critical in the decision-making process (Walsh and Mitu 2006) and was cited by a clear majority of the countries included in the study as a factor important in decision making. This will also mean that NITAGs are better supported and resourced.
Recommendations by WHO on vaccine adoption are valued by a majority of countries surveyed. However, our study also highlighted the lack of support by international agencies to LMICs. These agencies do not tend to focus on immunizations in LMICs, with studies showing instead that they have been increasingly focused on chronic and non-communicable diseases. This might account for the finding that advocacy was of lesser importance compared with other factors for the countries studied, not because it was not listened to, but because of its absence from the agenda of WHO, UNICEF and others.
A key finding of the study is the lack of understanding by many LMICs of pricing mechanisms for new vaccines, and the lack of procurement mechanisms to ensure affordable and reliable supplies. Our study showed that pooled procurement was viewed as a good strategy to obtain better prices for vaccines, while also economizing on procurement effort by sharing costs. The study concluded from manufacturers' interviews that LMICs with smaller populations lacked bargaining power and information about prices, suppliers and procurement options. The smaller-population LMICs could be the greatest beneficiaries of joining a pooled procurement mechanism and having access to comprehensive information about vaccine markets, though pooled procurement could also be attractive to larger-population LMICs such as Egypt. Our survey of vaccine manufacturers indicated that they also see certain advantages to pooled procurement. However, pooled procurement raises organizational and political challenges (DeRoeck et al. 2006) . It requires participating countries to agree and co-ordinate on matters including the choice of vaccines, regulation, presentations and, potentially, schedules. This means that countries would give up some sovereignty and renounce individual procurement. Stronger regional or international leadership would be critical to push pooled procurement development forward, with UNICEF being in a good position to procure on behalf of LMICs that would request it.
The study heard from case-study countries that they did not have a reliable source to go to for vaccine prices and market information. Thus, there is a need to organize and maintain a clearinghouse to provide reliable and accurate information to LMICs, possibly based on the further development of the WHO's Vaccine Product, Price, and Procurement Project.
6 This clearinghouse could build on and expand the model of the price information provided by PAHO or by UNICEF's Supply Division. This would allow countries both to benchmark prices, thus gaining useful insight of the marketplace, and to advocate for higher domestic financing. However, a limitation would be that there remain limited incentives for countries to submit procurement and price information to the clearinghouse. The specific case of countries graduating from GAVI support needs to be highlighted. These countries stressed the challenge of raising additional resources to add new vaccines in the context of having to take over financing from GAVI of the existing vaccines. It remains to be seen whether the termination of external subsidies will cause a lag in new vaccine adoption by GAVI graduates compared with never-GAVI-eligible LMICs that had a similar or lower ability to pay. 7 We have shown that financial considerations, not surprisingly, are important in decisions on whether to adopt by LMICs. However, this is not a simple question of price per dose or cost per fully immunized child. There are many uncertainties in decision making, such as the affordability of the new vaccine, the overall cost and funding requirements of the immunization programme, the uncertainty about the future level of prices, and the price available depending on different procurement arrangements. Countries need guidance and improved information on how to better address these particular issues. Further discussions with the vaccine manufacturers are needed to address tiered-pricing policy and technology transfer.
Strengths and limitations
The strength of this study lies in the high number of LMICs surveyed and in the wide range of decision-makers and key influential actors that were interviewed using a standard research protocol. By drawing on a large set of key informants we were able to satisfactorily triangulate information. Another strength was that the study collected the views of vaccine manufacturers at the national and global levels, allowing recommendations to address both demand and supply issues around new vaccine adoption. However, there are several limitations to the study that we would like to highlight.
A first limitation is that we had a two-tier approach to the research, with some countries being surveyed with field visits and others remotely. This was mitigated by the use of a single protocol. Differing numbers of people were interviewed in each country, reflecting both varying stakeholders' landscape and availability of interviewees. This is mitigated by taking the country, not the individual respondent, as the unit of analysis. Overall our findings were broadly consistent across countries, although each country has its own specific conditions to address. A second limitation is that although many themes highlighted by the research were common to the 15 countries, the results may not extend to all vaccines and countries. However, we consider that our findings based on a set of diverse countries do provide a valuable contribution to understanding of why LMICs lag behind in new vaccine adoption, and provide recommendations on how some of the current constraints to vaccine adoption can be alleviated.
Recommendations
The information produced by the study has led to the formulation of practical recommendations at the country, regional and global levels to assist LMICs in improving the decision-making process for new vaccine adoption. The recommendations formulated by the study team in close consultation with the study's Advisory Group address four themes: (1) evidence and capacity building, (2) policy and advocacy, (3) financing, and (4) procurement and supply. Table 5 details the study's highest priority recommendations.
The first set of recommendation calls for LMICs with the support of regional and global agencies to strengthen their capacities in epidemiological and economic analysis so that decisions can be backed by evidence-based analyses. The second and third sets of recommendations address funding for new vaccines. At the country level, recommendations involve improved access to information on prices and possible procurement arrangements to ensure affordable and sustainable supply. Recommendations for global and regional stakeholders involve assisting LMICs to create the conditions to make evidence-based decisions about new vaccine adoption, and the promotion of transparent and healthy markets for vaccines. The last recommendation involves strengthening pooling mechanisms to ensure both access to favourable vaccines prices and reliable supply for countries, and better forecasting, standardized procurement practices and economies of scale for manufacturers.
Conclusion
Our study found that LMICs are using a technically-focused decision-making process that places the NITAGs in a key advisory role. Factors deemed important to country stakeholders in the adoption of new vaccines include the burden of disease, cost-related drivers such as affordability and overall costs of the new vaccines and access to adequate procurement mechanisms. There is an opportunity for the international community to harness the role played by NITAGs in these countries to further strengthen the use of evidence in decision-making concerning new vaccine adoption. Actions to improve access to more affordable prices and suitable products and supply need to be taken at country, regional and global levels. These might involve increasing awareness and understanding by countries of vaccine pricing, and promoting better transparency of prices and more efficient procurement mechanisms including pooling. It is reasonable to argue that the cost of implementing these recommendations would represent only a small fraction of the current cost of GAVI's support to low-income and lower-middle-income countries.
